Changes in the Aquatic Plant Conmmunity and
The Long-term | npact of Wnter Drawdown on
Eurasian Waterm | foil and the Native Plant Community
Lake Mallalieu, St. Croix County
1991- 2001

| . 1 NTRODUCTI ON

Studi es of the aquatic macrophytes (plants) in Lake Mallalieu

were conducted during July 1998, July 1999 and June 2001 by Water

Resources staff of the West Central Region - Departnent of

Nat ural Resources (DNR).

A plant survey had been conducted in August 1991 by Barr

Engi neering of M nneapolis (Barr 1992).

The present study was conducted to assess the |long-terminpacts

to the native plant community and the Eurasian mlfoil of a

w nter drawdown (1998-99).

The present study will also provide information for fish habitat

| nprovenent, protection of sensitive wildlife areas, aquatic

pl ant nmanagenent, and water resource regul ations. The data that

It provides will be conpared to past and future plant inventories

to anal yze any changes occurring in the aquatic community.

A study of the diversity, density, and distribution of aquatic

plants is an essential conponent of understanding a | ake due to

the i nmportant ecological role of aquatic vegetation and the

ability of the vegetation to characterize the water quality

(Denni son et al. 1993).

Ecol ogi cal Role: Al other life in the | ake depends on the plant

life (including algae) - the beginning of the food chain.

Aquatic plants provide food and shelter for fish, wildlife, and

the invertebrates that in turn provide food for |arger aninals

and fish. Plants inprove water quality, protect shorelines and

| ake bottons, add to the aesthetic quality of the |ake, and

i mpact recreation.

Characterize Water Quality: Aquatic plants serve as indicators of

wat er quality because of their sensitivity to water quality

paraneters, such as water clarity and nutrient |evels (Dennison

et. al. 1993).

Background and Hi story

Lake Mallalieu is a 270-acre inpoundnent on the WIllow River in

St. Croix County, Wsconsin. |Its maximumdepth is 17 feet at the

dam and the nean depth is 5 feet.

The first damthat forned Lake Mallalieu was built for a sawm |

operation in 1848; hydroelectric facilities were added in 1886.

The dam washed out during a stormin 1933 and was rebuilt over a

two years peri od.

The first recorded conplaints of algae bloons in Lake Mallalieu

were in 1946; the first recorded conplaints concerning excess

plant growth were in 1949, when letters were sent to the DNR

requesting help in “destroying” the weeds. The first permt

approved for chem cal control of aquatic plants in Lake Mallalieu
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usi ng arseni c conpounds was issued in 1961. This led to a series
of arsenic treatnents (Table 1).
Table 1. Chemi cal Treatnents for Aquatic Plant Control.

Arsenic Endot hal | Di quat 2,4 -D| Silvex
1961 2860#
1962 660#

No treat ment

1964 1800#
1965 1200#
1966 720# 3.6 # 12 gal . 5 #
1998 4 gal . 2 gal. 73 oz.
2000 22 oz.
Total s 7240# 14 gal . 95 oz. 5 #

The total of pounds of arsenic applied to Lake Mallalieu during
the 1960's was 7240 pounds, predomnantly in the littoral zone
and the shall ow northeast end of the | ake. Arsenic does not
break down and will remain in the sedinent; a 1979 sedi nent study
in Lake Mallalieu recorded arsenic in the sedinents, at
concentrations varying from17.4-34. 4ppm Arsenic and Silvex
(2,4,5-TP) were later found to be detrinental, so are no |onger
approved for aquatic application. Arsenic and Silvex are broad-
spectrum herbi ci des, therefore, they are not selective and woul d
kill any plant to which they were applied. O her broad-spectrum
chem cal s have been used in Lake Mallalieu: endothall and di quat
(Table 1).

There is no record of chem cal treatnents between 1966 and 1998,
but some property owners admtted to using unpermtted

her bi ci des, when ot her residents nade conplaints. The types and
anmounts are unknown and so cannot be included in the table.

There have been nunerous drawdowns on Lake Mallalieu, including a
7-foot drawdown in 1983 for damrepairs and a 6-foot drawdown in
1998-99.

In 1974, long-tinme residents of the Hudson area expressed concern
about the lack of plant growh in Lake Mallalieu. DNR

I nvestigations confirnmed that aquatic plant growth was sparse.
Frequent drawdowns, past chem cal treatnments and carp were

t hought to be the reason for the |lack of plant growh. The
condition of sparse plant growth would make it easier for an

I nvasi ve species to begin colonizing Lake Ml lalieu.

During the |ate 1980’s, several |akeshore residents becane ill;
water testing found extrenely high |levels of fecal coliformin
Lake Mallalieu. A sanitary survey was conducted in 1989 and
found 36 failed and 17 failing septic systens; sone septics were
di scharging directly to the |lake. These failed and failing
septic systens woul d have been an additional nutrient source to

2



the | ake; sanitary sewers were installed in 1990-91.

The | ake was drawn down six feet in the fall of 1998 to repair

the dam The water was | eft down over the winter in an attenpt

to control the Eurasian waterm | foil that had densely col oni zed

the shall ow east basin. The intention was to bring the | ake up

to 3 feet below nornal |evel after the repairs were finished and

| eave the | ake down 3 feet over the winter. However, there was a

problemw th the gates freezing, so the | ake was | eft down 6 feet

over the w nter.

The Lake Mall alieu Association received a grant in 1997 to

devel op a | ake managenent plan. The Lake Managenent Pl an was

conpleted in 2001

Part of the | ake managenent process involved a resident survey

conducted in the autumm of 1998. Results of the survey indicated

t hat:

1) The nunber one use of Lake Mallalieu is “peace and tranquillity”, followed
cl osely by “observing..

2) Canoes are the nmost frequently owned watercraft.

3) The nunber one aspect of the |ake that residents nost enjoy is the natural
beauty and the one aspect |east enjoyed is jet ski use.

4) The majority of the residents would like to restrict jet ski use (Fussel
et. al. 1998).

5) The aspect of Lake Mallalieu that residents nost want to see inproved is
water quality.

6) Most felt that there were too nany weeds, everywhere in the |ake.

7) The majority of residents feel that fishing is average in Lake Mllalieu.



['1. METHODS

Fi el d Met hods

The 1998, 1999 and 2001 study design was based prinmarily on the
rake- sanpl i ng net hod devel oped by Jessen and Lound (1962).
Twenty-three transects were place along the shoreline,

per pendi cul ar to the shoreline (Figure 1). The transects were
placed in the sane | ocation that Barr Engi neering had sanpled in
their 1991 study. These transects were used for all subsequent
surveys. Although Barr Engineering did not take sanples in each
depth zone of the transect, there will be an attenpt to conpare
the Barr Engi neering study to the DNR studies in 1998-2001.

One sanpling site was randomy |ocated in each depth zone (0-
1.5ft., 1.5-5ft., 5-10ft., and 10-20ft.) al ong each transect.
Usi ng a | ong-handl ed, steel thatching-rake, four rake sanples
were taken at each sanpling site. The four sanples were taken
fromeach quarter of a 6-foot dianmeter quadrat. The aquatic

pl ant species that were present on each rake sanple were
recorded. The species recorded included macrophytes (vascul ar
plants), and a few macrophytic al gae, such as Nitella and Chara
that have a plant-like growh form Each species was given a
density rating (0-5) based on the nunber of rake sanpl es on which
it was present at each sanpling site. A rating of 1, 2, 3, or 4
i ndicates that a species was present on 1, 2, 3, or 4 rake
sanples; a rating of 5 indicates that it was abundantly present
on all rake sanples at that sanpling site.

Qccurrence of filanentous al gae was recorded. Visual inspection
and periodi c sanples were taken between transect lines in order
to record the presence of any species that did not occur at the
sanpling sites. Specinmens of all plant species present were
coll ected and saved in a cooler for |ater preparation of voucher
speci nens. Nonencl ature was according to 3 eason and Cronqui st
(1991). The sedinent type at each sanpling site was al so

recor ded.

The type of shoreline cover was recorded at each transect. A
section of shoreline, 50 feet on either side of the transect
intercept with the shore and 30 feet back fromthe shore, was
eval uated. The percentage of each cover type within this 100" x
30" rectangle was visually estinated.

Data Anal ysis

Data from each survey (August 1991, July 1998, July 1999, July
2001) were anal yzed separately and conpared. The percent
frequency of each species was cal cul ated (nunber of sanpling
sites at which it occurred / total nunber of sanpling sites)

(Appendix I- 1V). Relative frequency was cal cul ated based on the
nunber of occurrences of a species relative to total occurrence
of all species (Appendix I- IV). The nean density was cal cul at ed

for each species (sumof a species’ density ratings / nunber of
sanpling sites) (Appendix V-VII1). Relative density was
cal cul ated based on a species density relative to total plant
densities. A “nmean density where present” was cal cul ated for
each species (sumof a species’ density ratings / nunber of
sanpling sites at which the species occurred) (Appendix V-VIII).
The rel ative frequency and relative density was sunmed to obtain
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a Dom nance Val ue (Appendix I X-XIl). Sinpson’s Diversity |ndex
was cal cul ated (Appendix I-1V).



[11. RESULTS

PHYSI CAL DATA

Many physical paraneters inpact the macrophyte community. Water
quality (nutrient levels, algal levels, clarity, pH, hardness)
can influence the macrophyte community as the macrophyte
community can in turn nodify these paraneters. Lake norphol ogy,
sedi ment conposition and shore | and use al so effect the

macr ophyte conmunity.

Water Quality - The trophic state of a |lake is an indication of
its water quality. Phosphorus concentration, chlorophyl]l
concentration, and water clarity data are collected to determ ne
the trophic state.

A igotrophic | akes are low in nutrients and support limted plant
growm h and snaller fish popul ations.

Eutrophic | akes are high in nutrients and therefore support a

| ar ge bi onass.

Mesot rophi ¢ | akes have internedi ate |l evels of nutrients and

bi omass.

Nutrients

Phosphorus is a limting nutrient in many Wsconsin | akes and is
measured as an indication of the nutrient level in a |ake.

I ncreases in phosphorus in a | ake can feed al gae bl oons and,
occasional ly, excess plant grow h.

2001 summer phosphorus in Lake Mallalieu was 89 ug/l., indicating
eutrophic status (Table 2).

Tabl e 2. Trophic Status

Qual ity Phosphor us | Chl or ophyl | Secchi

| ndex ug/ | ug/ | Disc ft.
A i gotrophic Excel | ent <1 <1 > 19
Very Good 1-10 1-5 8- 19
Mesot r ophi c Good 10- 30 5-10 6- 8
Fair 30-50 10- 15 5-6
Eut r ophi c Poor 50- 150 15-30 3-4
Hyper eut r ophi c Very Poor >150 >30 >3
Lake Mall alieu Poor 89 39 3.28

After Lillie & Mason (1983) & Shaw et. al. (1993)

Al t hough phosphorus is a limting nutrient in nost Wsconsin

| akes, about 10% of W sconsin | akes are consi dered nitrogen
limted. N trogen limtation results when the ratio of

ni t rogen: phosphorus is less than 10:1 (Shaw et. al. 1993). The
nitrogen in Lake Mallalieu was neasured at 720ug/l. This is a
ni t rogen: phosphorus ratio in Lake Mallalieu is 8:1, which neans
that nitrogen can be limting and i nputs of nitrogen can feed
al gae and pl ant grow h.
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Al gae

Measuring the concentration of chlorophyll in | ake water gives an
i ndi cati on of al gae concentrations. Algae are natural and
essential in |akes, but high algae |Ievels can increase the
turbidity, reducing the light available for plant growh.

2001 sunmer chlorophyll in Lake Mallalieu was 39 ug/l.,

i ndi cati ng hypereutrophic status (Table 2).

Water Clarity

Water clarity is a critical factor for aquatic plants. Wen
plants receive less than 1 - 2% of the surface illum nation, they
can not survive. Water clarity is reduced by turbidity
(suspended materials such as algae cells and silt) and di ssol ved
organi c chem cals that color the water. Water clarity is
measured with a Secchi disc that neasures the conbi ned effect of
turbidity and col or.

Secchi disc clarity in 2001 was 3.28 ft., indicating eutrophic
status and poor water clarity (Table 2).

Secchi disc readings can be used to calculate a predicted maxi num
rooting depth for plants in the | ake (Dunst 1982).

Based on the 2001 Secchi disc water clarity, the predicted

maxi mum rooting depth in Lake Mallalieu would be 6.7 ft.

The conbi nation of nutrient and al gae concentrati on and wat er
clarity place Lake Mallalieu in the eutrophic class. This
trophic state woul d support abundant plant growth and frequent

al gae bl oons.
pH

The pH of a lake indicates the acidity or alkalinity of the
water; a pH of 7.0 indicates neutral water.

2001 sunmer pH in Lake Mallalieu was 8.5.

Hi gher pH values can result fromthe photosynthetic activity of
pl ants and al gae and woul d favor plants adapted to slightly
al kal i ne condi ti ons.

Har dness

The alkalinity as nmeasured by ng of CaCQs/ | indicates the
hardness of the water.

The 2001 hardness in Lake Mallalieu was 144 ng CaCQGs/ | .

Har dness val ues between 121 and 180 ng CaCQs/| indicate hard
wat er; hard water favors plant growh in | akes.

Sedi nent Conposition

Silt, a soft, lowdensity sedinment, was the predom nant sedi nent
in Lake Mallalieu (Table 3), especially in the east basin. The
frequency of occurrence of silt sedinments increased with

i ncreasi ng dept h.

Sand and rock, hard, high-density sedi nents were conmnonly
recorded: sand in the 0-10 ft depth zone and rock in the 1.5-20
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ft depth zone (Table 3). Oher hard, high-density sedinments were
commonly found. Sand/rock mi xtures were predominant in the 0-1.5
ft depth zone, mainly in the narrow, west basin of the | ake.

Tabl e 3. Sedi nent Conposition

0- 1.5- 5-10ft. 10-20 || Overal
1.5ft. 5ft. ft.

Sand 22% 26% 24% 21%
Har d
Sedi nents | Rock 17% 22% 18% 25% 20%

Sand/ Rock 35% 17% 6% 18%
M xed Sand/ Si |t 17% 17% 11% 14%
Sedi nent s
Sof t Silt 4% 13% 41% 75% 24%
Sedi nent s -

Silt/ Mick 4% 4% 3%

There are slight differences in the sedinents recorded at the
sanple sites in 1998, 1999 and 2001 (Table 4).

Sand sedinents and silt sedinments have decreased slightly.

M xtures of sand and silt have increased, as have rock sedi nments
(Table 4).

As the | ake was drawn down, there could have been a m xing of the
two sedi nents and a novenent of softer, finer sedinents into the
deeper parts of the lake. This migration of fine sedinents may
have exposed nore rock base.

Tabl e 4. 1998-2001 Sedi nent Conposition

1998 1999 2001

Hard Sand 38% | 25% | 21%
Sedi nment s Rock 12% 18% | 20%
Sand/ Rock 16% 22% | 18%

'\S/Ie)c;iegent . Sand/ Si | t 5% 11% | 14%
Sof t Silt 30% 21% | 24%
Sedi ments || Sj |t/ Muck 1% 3%




SHORELI NE LAND USE - Land use can strongly inpact the aquatic
plant community and, therefore, the entire | ake comunity.
Practices on shore can directly inpact the plant community

t hrough increased sedinentation fromerosion, increased nutrients
fromfertilizer run-off and soil erosion and increased toxics
fromfarm and and urban run-off.

Cultivated I awmn was the nost frequently encountered shoreline
cover at the transects and had the hi ghest nean coverage in 2001
(Table 5). Lawn occurred at nearly half the sites and covered
nore than 1/3 of the shoreline. Woded cover, shrubs, native
her baceous, rip-rap and hard structures were also commonly
encountered in 2001 (Table 5).

Table 5. Shoreline Land Use

Cover Type Frequency of QCccurrences % of Coverage
at Transects
1998 1999 2001 Il 1998 1999 2001

Nat ur al Wboded 70% 64% 39% I| 40% 38% 23%
Shoreline | Shrub 61% 59% 39% |‘ 18% 25% 17%

Nat i ve 35% 23% 43% 8% 8% 9%

Her baceous
Di sturbed | Cultivated 52% 27% 48% 27% 16% 35%
Shoreline | Lawn

Paved 13% 9% 13% 5% 4% 6%

Surface

Ri p- Rap 13% 23% 39% || 1% 5% 4%

Er oded Soi | 13% 17% |‘ 3% 2%

Har d 4% 4% 22% 1% 3%

Structures

Based on the shoreline at the sanple sites, the occurrence of
natural shoreline (wdoded, shrub, native herbaceous) decreased
from87%of the sites in 1998 to 78% of the sites in 2001, with
wooded cover and shrub cover decreasing the nost. The area of
the shoreline covered by natural shoreline decreased from66%in
1998 to 49%in 2001 (Table 5).

Conversely, the occurrence of disturbed shoreline (cultivated

| awn, paved surfaces, rip-rap and hard structures) increased from
61% of the sites in 1998 to 74%in 2001. The area of the
shoreline covered by disturbed shoreline increased from 34%in
1998 to 50%in 2001.

The coverage of wooded shoreline has decreased the nost at the
expense of increases in cultivated |lawn, rip-rap and hard
structures (Table 5).



MACROPHYTE DATA

SPECI ES PRESENT

Twent y-seven species were found in Lake Mallalieu during the
1991, 1998, 1999 and 2001 aquatic plant surveys. O the 24
species, 7 were energent species, 4 were a floating-|eaf species
and 16 were subnergent species (Table 6).

No endangered or threatened species were found.

Three non-native species were found:
Lyt hrum salicari a

Myri ophyl | um spi cat um

Pot anpget on cri spus

Tabl e 6. Lake Mallalieu Aquatic Plant Species

Scientific Name Common Nane . D.
Code
Enmer gent Specl es
1) Asclepias incarnata L. swanp m | kweed ascin
2) Cal amagrostis canadensis (Mchx.) bl uejoint cal ca
3) Carex sp. sedge carsp
4) |npatiens capensis Meerb. O ange j ewel eweed i npca
5) Lycopus virginicus L. wat er - hor ehound lycvi
6) Lythrumsalicaria L. purpl e | oosestrife l yt sa
7) Typha latifolia L. conmon cattai l typla
Fl oati ng-1 eaf Species
8) Lemma mi nor L. smal | duckweed | enmi
9) Nynphaea odorata Aiton. white water lily nynod
10) Spirodel a polyrhiza (L.) Schleiden.

great er duckweed spi po
11) Wl ffia col unbi ana Karsten. comon wat er neal wol co
Subner gent Speci es
12) Cerat ophyl [ um dener sum L. coont ai | cerde
13) El odea canadensis M chx. comon wat er - weed el oca
14) Myri ophyl | um si biri cum Konar ov. conmon waterm | foil nyrs
15) Myri ophyl | um spi catum L. Eurasian waterm | foil myrsp
16) Najas flexilis (WIld.) R & S nort hern water-nynph najfl
17) Pot anpbgeton crispus L. curly-leaf pondweed potcr
18) Pot anpgeton illinoensis Mrong. II'linois pondweed poti
19) Pot anpbget on natans L. fl oati ng-leaf pondweed potna
20) Pot anpbget on nodosus Poiret. | ong-1 eaf pondweed pot no
21) Pot anpget on pectinatus L. sago pondweed pot pe
22) Pot anpgeton pusillus L. sl ender pondweed pot pu
23) Pot anpbgeton zosteriform s Fern. flat-stem pondweed pot zo
24) Ranuncul us longirostris Godron. white water crowfoot ranlo
25) Vallisneria anericana L. wat er celery val am
26) Zannichellia palustris L. hor ned pondweed zanpa
27) Zosterella dubia (Jacq.) Small. wat er stargrass zosdu
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FREQUENCY OF OCCURRENCE

The species with the highest frequency of occurrence in 1991 was
Myri ophyl | um spi catum (36% and in 1998 was Ceratophyl | um
denmersum (30% (Table 7). Neither of these species were found in
1999. The nost frequent species in 1999 and 2001 was Nynphaea
odorata, although even it occurred at | ower frequencies than
previously (Table 7).

Tabl e 7. Frequency of aquatic plant species in Lake Mll ali eu.

Speci es 1991 1998 1999 2001
Cer at ophyl | um denersum  18% 30% 7%
El odea canadensi s 5% 20% 1%

Myri ophyl | um spi cat um 36% 17%

Nynphaea odor at a 23% 10% 21%
Zosterell a dubia 10% 25%

The occurrence of filanmentous al gae was not recorded in the 1991

study, but occurred at:

17% of the sanple sites in 1998

24% of the sanple sites in 1999

36% of the sanple sites in 2001

The overall increase in filanentous al gae was the result of a
nearly three-fold increase in filanmentous algae in the shall ow
zone in 1999 and an increase of algae in the 5-10 ft. depth zone
in 2001 (Figure 1). Filanentous al gae occurs nore frequently in

t he shal | ower depth zones (Figure 1).

100%
80%

>

S 5o% A —e—1998

S '\\ —m— 1999

o 0

£ 40% —A—2001
20%
0%

Zonel Zone?2 Zone3 Zone4

Depth Zones

Figure 1. Cccurrence of filanmentous algae in Lake Mllali eu.

DENSI TY
Myri ophyl | um spi catum was the species with the highest nean
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density (0.98 on a scale of 4) in 1991 and Cerat ophyl | um dener sum
was the species with the highest nean density (0.66 on a scal e of
4) in 1998 (Table 8). Neither species was found at the sanple
sites in 1999. Nynphaea odorata was the species with the highest
nmean density in 1999 and 2001, although its density was |ower in
than in previous surveys (Table 8).

Table 8. Density of plant species in Lake Mallalieu, 1991-2001.

Speci es 1991 1998 1999 2001
Cer at ophyl | um denersum 0. 33 0. 66 0. 07
El odea canadensi s 0. 05 0.44 0.01

Myri ophyl | um spi cat um 0.90 0. 25

Nynphaea odor at a 0. 39 0.17 0. 30
Zosterell a dubia 0.18 0. 47

DOM NANCE

Conbining relative frequency and relative density into a

Dom nance Val ue indicates the dom nance of species within the
macr ophyte community (Appendix IX-XIl1). Based on the Dom nance
Val ue, Myriophyl | um spicatum and was the dom nant species wthin
t he macrophyte community in 1991 (Figure 2).

Cer at ophyl | um dener sum was the dom nant species in 1998, with

El odea canadensi s, Nynphaea odorata and Zosterella dubia as sub-
dom nants (Figure 2).

Bot h Myri ophyl | um spi cat um and Cer at ophyl | um dener sum di sappear ed
in 1999. Nynphaea odorata becanme the dom nant species in 1999
and 2001 with Pot anbgeton pectinatus as the sub-dom nant species
(Figure 2).

1991
F Athar cnaniac - N nmuni ty, of the nost
[ 991- 2001.
nadensis
1998
Other species [C. demersum
E. canadensis
M spicatum
N. odorata
2001
)99
. C.demersum E. canadensis
Other species
N. odorata
N. odorata

. P. pectinatus
P. pectinatus



DI STRI BUTI ON

The hi ghest percent of vegetated sites has been in the 0-5 ft. depth
zone and the year with the highest percent of vegetated sites was 1998 (Figure
3).

The percent of vegetated sites decreased in 1999. Since 1999,
t he percentage of vegetated sites has increased slightly, except
in the 5-10 ft. depth zone (Figure 3).

100%

80%
kS
T 60% - —— 1998
g, —— 1999
@ |
> 40% —A—2001
S

20%

0% PA
Zonel Zone?2 Zone3 Zone4
Depth Zone

Figure 3. Percent of sites with rooted vegetation, by depth zone
and year.

In 1999 and 2001, aquatic plant growth, including the dom nant
speci es, Nynphaea odorata, was found nainly in the east end of
the | ake. Aquatic vegetation was found at a few ot her sparsely
scattered sites around the | ake.

The 0-5ft depth zones supported the greatest total occurrence and
density of aquatic plants (Figure 4, 5). The highest total
occurrence and total density of aquatic plants was in 1998. The
total occurrence and density of plant growth decreased
dramatically in 1999 and recovered only slightly in 2001 (Figure
4, 5).
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Figure 4. Total occurrence of plants by depth zone.
Figure 5. Total density of plants by depth zone.
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The greatest nunber of species per site has been in the 0-5 ft.
depth zone (Figure 6). The greatest nunber of species per sanple
site was recorded in 1998, followed by a dramatic decrease in
1999 and a very slight recovery in 2001 (Figure 6).
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Figure 6. Mean nunber of macrophyte species per site, by depth
zone.

The frequencies and densities of individual species varied with
depth zone and sanpling year. Mriophyllum spicatumgrew at its
hi ghest frequency and density in 1991 and in the 1.5-5ft depth
zone (Figure 7, 8). M spicatumdeclined in 1998, disappeared in
1999 and did not occur at the transects in 2001. However, M

spi catum was found at two other sites in 2001; a few plants were
found in the shall ow bay west of transect #23 and a pl ant was
found in the northeast end where the WIllow R ver enters the

i npoundnent. Both areas were pull ed.
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Figure 7. Frequency of Myriophyllum spicatum by depth zone.
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Figure 8. Density of Mriophyllum spicatum by depth zone.
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Cer at ophyl | um denersum was found at its highest frequency in the
1.5-5ft depth zone (Figure 9). However, its density was nore
evenly distributed (Figure 10). C. denmersumoccurred at its

hi ghest frequency and density in 1998 and was the dom nant
species in the 1.5-10 ft depth zone. C. denersum di sappeared in
1999 and recovered slightly by 2001 (Figure 9, 10).
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Figure 9. Frequency of Ceratophyllum denmersum by depth zone.
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Figure 10. Density of Ceratophyllum denmersum by depth zone.

Nynphaea odorata occurred at its highest frequency and density in
the 1.5-5 ft. depth zone (Figure 11, 12). N. odorata was at its
hi ghest frequency and density in Lake Mallalieu in 1998, declined
in 1999 and increased in the 0-1.5 ft. depth zone in 2001 (Figure
11, 12). N. odorata was the dom nant species in the 1.5-10 ft.
depth zone in 1999 and in all depth zones in 2001.
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Figure 11. Frequency of Nynphaea odorata by depth zone.
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Figure 12. Density of Nynphaea odorata by depth zone.
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SEDI MENT | NFLUENCE - Many pl ants depend on the sedinent in which
they are rooted for their nutrients. The richness or sterility
of the sedinent will determ ne the type and abundance of

macr ophyte species that can survive in a |ocation

The availability of mneral nutrients for growth is highest in
sedi nents of internmedi ate density, such as silt (Barko and Snmart
1986). Hi ghly organic nuck sedinents are | owdensity sedi nents;
sand, gravel and rock are high-density sedinents. Sand sedi nents
and silt sedinments both occurred frequently in Lake Mallalieu and
supported noderate grow h of vegetation (Table 9).

Rock sedi nents supported no vegetation in 1999 and noderate
growh in 2001.

M xed silt and sand sedi nent supported noderate growth of
vegetation in 1999 and hi gh anmounts of vegetation in 2001.
However, silt and sand m xtures did not occur frequently (Table
9).

Organi ¢ nuck sedi nents had the highest |evel of vegetation, but
occurred at few sites.

Tabl e 9. Sedi nent | nfl uence

1999 2001
Per cent Per cent Per cent Per cent
of veget at ed of veget at ed
sites sites
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Sand 25% 22% 21% 33%
Har d
Sedi nent s Rock 18% 0% 20% 15%
Sand/ G avel 22% 25% 18% 8%
/ Rock
M xed Sand/ Si | t 11% 38% 14% 60%
Sedi nent s
Sof t Silt 21% 33% 24% 24%
Sedi nent s Si |t/ Mick 1% 100% 3% 100%

THE AQUATI C PLANT COVMUNI TY

Many neasures and indices can be used to characterize a pl ant
comunity and determ ne changes in the community. Several

i ndi ces suggest that changes have occurred in the plant community
of Lake Mall ali eu.

The nunber of species at the sanpling sites has decreased nearly
70% si nce 1998. Al so decreased since 1998 is the percent of the
littoral zone that is vegetated by nore than 50% the percent
occurrence of free-floating species and the percent occurrence of
subner gent species by 64% (Tabl e 10).

Tabl e 10. Changes in the Lake Mall alieu Macrophyte Conmunity

1998 1999 2001 | Change Change Change| Maximum % Change

1998-99 1999-01 1998-01| Change  1998-01
Number of Species 23 11 7 -12 -4 -16 16 -69.6%
M aximum Rooting Depth 7.0 11.0 100 4 -1 3 4 42.9%
% of Littoral Zone Vegetated 61% 25% 28% -0.4 0.0 -0.3 04 -54.1%
% Sites’Emer gents 2% 1% 0.0 0.0 0.0 0.0 -100.0%
% Sites/Free-floating 33% 7% -0.3 0.1 -0.3 0.3 -78.8%
% Sites/Submer gents 50% 15% 18% -04 0.0 -0.3 0.4 -64.0%
% Sites/Floating-leaf 22% 10% 21% -0.1 0.1 0.0 0.1 -4.5%
Simpson’s Diversity I ndex 091 08 0.76 | -0.06 -0.09 -0.15 0.15 -16.5%
Floristic Quality 1096 1233 12.09| -7.63 -0.24 -7.87 7.87 -39.4%

Sinpson’s Diversity Index decreased fromO0.91 (very good) in
1998, to average diversities of 0.85 in 1999 and 0.76 in 2001.
An index of 1.0 would nean that each plant in the | ake would be a
different species (the nost diversity achievable).
The Floristic Quality (a nmeasure of a plant community’ s cl oseness
to an undi sturbed condition, discussed |later in this docunent)
decreased 39% from 1998 to 2001.
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The maxi numrooting depth has increased. Floating-Ieaf
veget ati on decreased between 1998 and 1999, but recovered in 2001
(Tabl e 10).

The Aquatic Macrophyte Community |Index (AMClI) was devel oped by
Weber et. al. (1995) to quantify the quality of an aquatic

macr ophyte conmmunity. Values between 0 and 10 are given for each
of six categories that neasure the health of the aquatic plant
comunity. The highest value for this index is 60 (Table 11).
Lake Mall alieu was slightly bel ow the average (40) for |akes in
Wsconsin in 1998 with an Index of 38. The quality of the
aquati c macrophyte conmunity, as neasured by the AMCI, in Lake
Mal | al i eu has been declining since 1998, to a bel ow average val ue
of 27 in 2001 (Table 11).

Tabl e 11. Lake Mallalieu Aguatic Macrophyte Community | ndex

Cat egory 1998 1999 2001
Maxi mum Root i ng 4 6 6
Dept h
% Littoral Zone 10 6 6
Veget at ed
Sinpson’s Diversity 10 9 8
# of Species 3 1
% Subner sed Speci es 6 6
% Sensitive Species 0 0
Total s 38 30 27

The decline in the quality as neasured by AMCI has been due to
decreased col oni zation of the littoral zone by aquatic plants,
decreased col oni zati on of subnerged plant grow h and declining
nunbers of species and species diversity.

The Coefficient of Community Simlarity is a measure of the
percent simlarity between two communities. Coefficients |ess
than 0.75 indicate that the two communities are consi dered
significantly different, in that they are only 75% sim | ar.
The coefficients for Lake Mallalieu indicate that the 1998 and
1999 aquatic plant communities were significantly different
(Table 12), only 36%simlar. The change between 1999 and 2001
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was still significant, but not as great; the 1999 and 2001
aquatic plant communities were 61% simlar. Sone of the change
bet ween 1999 and 2001, however, may be changes related to
recovery of the plant conmunity. The coefficient for the 1998
and 2001 comunities suggest this. The 1998 and 2001 conmunities
are significantly different, but being 44%simlar, are nore
simlar than the 1998 and 1999 (36%sinmlar) (Table 12).

Tabl e 12. Coefficients of Cormunity Simlarity

Coefficient of Simlarity| Percent
Simlar
1998- 99 0. 356 36%
1999- 01 0.61 61%
1998- 01 0. 441 44%

Aquatic plant communities change because the frequency and
density of the plant species in the community change. Many
speci es di sappeared between 1998 and 1999: 3 energent speci es,
the three duckweed species and 7 subnergent species (Appendi X
X1y,

In 2001, two of the species, Ceratophyllum denersum and

Pot anbget on nodosus, returned. However, 4 other energent species
and 2 ot her subnergent species di sappeared.

In addition to the species that di sappeared, Potanpgeton crispus
decreased nost in frequency of occurrence and density (85% and
94% decrease). Potanpoget on nodosus and Cerat ophyl | um dener sum
al so decreased substantially in frequency and density (71-89%
decreases). There was no species in 2001 that had a greater
frequency and/or density than in 1998.

Ni chols (1998) recently outlined a nethod for evaluating the

cl oseness of an aquatic plant conmmunity to an undi sturbed
condition using Coefficients of Conservatism

A Coefficient of Conservatism© is an assigned val ue, 0-10, the
probability that a species wll occur in a relatively undisturbed
habitat. The Average Coefficient of Conservatism ¢LIIITTITITITITTI
of the coefficient of conservatismfor each species found in a

| ake and neasures the di sturbance tol erance of a plant community.
Floristic quality (1), calculated fromthe coefficients, is a
measure of plant community’s cl oseness to an undi sturbed
condi ti on.

When Nichols applied this netric to a sanple of 554 | akes

t hroughout Wsconsin, the Average Coefficient of Conservatismfor
all Wsconsin | akes ranged froma |low of 2.0 (nost tol erant of

di sturbance) to a high of 9.5 (least disturbance tolerant). The

| owest Floristic Quality was 3.0 (farthest from an undi sturbed
condition) and the high was 44.6 (closest to an undi sturbed
condition) (Table 13).
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Lake Mallalieu is located in the North Central Hardwood Forest
Regi on (NCHF) and was conpared to |lakes in that region and in the
state.

Table 13. Floristic Quality and Coefficient of Conservatism of
Lake Mall alieu, Conpared to Wsconsin Lakes and Regi on Lakes.

(e M
Aver age Floristic Quality
Coef fici ent
of
Conservatism
Wsconsin |>.9, 0.0, 16.9, 22.2, 27.5%
Lakes 6. 9%
NCHF 2.2, 9.6, 17.0, 20.9, 24.4%
5. 8%
| Lake MalTalieu, 1998-2001 |
1998 4,58 19. 96
1999 4.11 12. 33
2001 4. 57 12. 09

* upper limt of |ower quartile, nean, lower limt of upper
quartile

The Average Coefficient of Conservatismfor Lake Mallalieu
aquatic plant species has been in the |owest quartile for all

W sconsin | akes and | akes in the North Central Hardwood Regi on
(Table 13). This suggests that the plant community in Lake
Mal I alieu is anobng those | akes nost tol erant of disturbance,
probably the result of being subjected to disturbance.

The Floristic Quality of the plant community in Lake Mallalieu
has been slightly nore variable. The Floristic Quality was bel ow
the mean of Wsconsin | akes and Northern Central Hardwood | akes
in 1998 (Table 13). In 1999 and 2001 the Floristic Quality was
in the lower quartile of both Wsconsin | akes and Northern Lakes
(Table 13). This indicates that the plant comunity in Lake
Mal | al i eu was bel ow average in its closeness to an undi sturbed
condition in 1998, but in 1999 and 2001 was within the quartile
of | akes farthest from an undi sturbed conditi on.

D sturbances can be of many types:

1) Direct disturbances to the plant beds result fromboat traffic,
pl ant harvesting, chemical treatnents, water |evel manipul ations and
the placenment of docks and other structures, etc.

2) Indirect disturbances can be the result of factors that inpact water
clarity and thus stress species that are nore sensitive:
resuspensi on of sedinents, sedinentation from erosion, increased
al gae growth due to nutrient inputs.

3) Biological disturbances include the introduction of a non-native or
i nvasi ve plant species, grazing froman increased popul ati on of
aquatic herbivores, destruction of plant beds by the fish
popul ati on, etc.
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V. DI SCUSSI ON

Backgr ound

Based on nutrient and al gae concentrations and water clarity,
Lake Mallalieu is a eutrophic |ake with poor water clarity and
poor water quality.

In Lake Mallalieu, the eutrophic status, hard water and shal | ow
dept hs and gradual -sl oped littoral zone in the east portion would
favor plant grow h.

Conversely, plant growth in Lake Mallalieu would be limted by
the poor water clarity, the predom nance of hard, high-density
sediments within the photic zone and the steep littoral zone in
the west portion of the |ake. The sedinent types that support
the nost plant growmh in Lake Mallalieu occur at |ower
frequenci es and are nore predoninant in the deeper zones, where
light is limting.

The Lake Mallalieu aquatic plant in 2001 was a di sturbance

tol erant community of bel ow average quality and average species
diversity. Wiite water lily, Nynphaea odorata, was the dom nant
species. Aquatic plant growh is sparse (28% of the littoral
zone, occurring mainly in the east basin and in scattered

| ocations up to a maxi num depth of 10 feet. The nobst abundant
plant growth occurred in the 0-5ft-depth zone. The maxi mum
rooting depth is greater than predicted rooting depth based on
water clarity. This is likely due to better water clarity in the
spring when aquatic plant growh begins, before the al gae bl oons
reduce light availability.

| npact s

Shorel i ne | npacts

The aquatic community in Lake Mallalieu appears to losing its
protecting shoreline buffer zone.

Since 1998, the occurrence and nean coverage of natural shoreline
(wooded, shrub and native herbaceous growth) on Lake Mallalieu
has decreased and the occurrence and coverage of disturbed
shoreline has increased. |In 2001, some form of disturbed
shoreline occurred at 74% of the sites and covered 50% of the
shoreline. One type of disturbed shoreline, cultivated | awn was
found at nearly half the sites and covered nore than one-third of
t he shoreline.

There are several reasons for concerns about non-natural
shorelines. Cultivated |lawn increases the run-off of fertilizers
and pesticides into the |lake. Reducing lawn fertilizers is

i nportant because it appears that nitrogen is limted in Lake
Mal | al i eu and the addition of either nitrogen or phosphorus can
feed al gae bl oons.

Bare and eroded soil directly effect sedinmentation. These areas
al ong the shore indicate that soil is already eroding into the

| ake. The soil carries nutrients into the |ake and inpacts near
shore habitat by covering it with sedi nent.
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Ri p-rap does not provide a good buffer to prevent run-off and
nutrient enrichment. Hard surfaces and structures al so increase
run-off. In addition, rip-rap and hard structures at the shore
are detrinmental to the aesthetics of the | ake.
Chem cal treatnents
In the past, treatnments with herbicides were conducted to control
aquatic plant growth. Non-selective herbicides (those that kil
all plants species) such as diquat and endot hall have been used
in Lake Mallalieu and nay have been conducted with the w ong
approach, a stated desire to “destroy weeds”. By non-selectively
killing all species, the |lake could be likened to a plowed field,
vul nerabl e to the col oni zati on of aggressive species, such as
Eurasian waterm | foil. By the 1970's, there were conplaints
about too few plants in Lake Mallalieu. Eurasian watermlfoi
did invade the | ake and was the dom nant species in 1991.
Anot her non-native species, curly-Ileaf pondweed, al so col oni zed
Lake Ml l alieu.
Silvex and arsenic were also used in the past, but were found to
be detrinmental, so are no | onger approved. Arsenic does not
breakdown and is still in the sedinments of Lake Mallalieu.
| npacts of the 1998-99 Wnter Drawdown
In the past, frequent drawdowns were used to control plant
growh. A drawdown, 6 feet, was conducted in the winter 1998-99
to control Eurasian waterm|foil. The aquatic plant community in
Lake Mall alieu underwent a dramatic change after the drawdown.
The coefficients of community simlarity indicate that the
aquatic plant comunity in 1998 was only 36%simlar to the
aquatic plant comunity in 1999, a significant difference. The
total occurrence and density of aquatic plant growh, the percent
of vegetated sites and the nunber of species per site were | owest
in 1999, declining dramatically after the drawdown.
Positive changes after the drawdown:
1) The two non-native species have been i npacted,
Myri ophyl | um spi cat um appeared to have di sappeared and
Pot anmobget on cri spus declined 85-94%
2) The maxi mumrooting depth increased. This nay be due to
consolidation of the sedinent during drying the

produced a nore solid rooting base.
3) The dom nant species changed from coontail, Ceratophyllum denersum to a
species with nore habitat value, white water lily, Nynphaea odor at a.

Negati ve changes after the drawdown:
1) The nunber of aquatic plant species occurring in Lake Mllalieu
decreased 70% Thirteen speci es di sappeared, including the 1998
dom nant species, Ceratophyl|um denersum
2) This loss of species has resulted in a decrease in the diversity
i ndex, fromvery good, to average.
3) The percent of the littoral zone that is vegetated dropped to 25%
a 50% decrease

4) The percentage of sites with submergent vegetati on decreased to
15% a 64% decr ease.

5) The occurrence of filanmentous al gae increased. Wen plant growth
is reduced, nutrients are available for increased al gae grow h.

6) The quality of aquatic plant comunity, as neasured by the AM

decreased from near average in 1998 (38 on a scale of 60), to bel ow
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average in 2001 (27 on a scale of 60).

7) The Floristic Quality Index (FQ) decreased 39% placing Lake
Mal I al i eu anong the group of lakes in Wsconsin and the North
Central Hardwood Region farthest from an undi sturbed condition

Long-t er m Changes
The 2001 plant study indicated that the aquatic plant conmunity

was still in a state of change. Even though sonme recovery from
the 1998-99 wi nter drawdown was seen in the plant conmunity, nost
plant growth was still confined to the east end of the | ake.

The Coefficient of Community Simlarity suggested that the
aquatic plant community may be returning sonewhat to the pre-
drawdown condition. The pre-drawdown, 1998 plant community was
nore simlar to the 2001 plant conmunity (44% than it was to the
post drawdown, 1999 conmunity (36%.

Changes from 1999-2001 suggesting recovery are:

1) A slight increase in percent of vegetation in the littoral zone.
2) A slight increase in the percent occurrence of submergent speci es.
3) An increase in the total occurrence and density of plant growth.
4) An increase in the nunber of species per site.

5) The recovery of white water lily, Nynphaea odorata.

Conti nued negati ve changes were:

1) Continued decline in nunber of species (4 nore species di sappeared) and
speci es diversity.

2) Continued decline in the quality of the plant community as measured by the
AMCI .

3) Continued increase in the occurrence of filanmentous al gae

VI . CONCLUSI ONS
Benefits of Aquatic Plants
A heal thy aquatic plant community plays a vital role within the
| ake community. This is due to the role plants play in
1) inproving water quality
2) providing valuable resources for fish and wildlife
3) resisting invasions of non-native species and

4) checki ng excessive growmh of tolerant species that could crowd
out nore sensitive species and therefore reduce diversity.

| nproving Water Quality

Plant communities I nprove water quality in many ways: they trap
nutrients, debris, and pollutants entering a water body; they
absorb and break down sone pollutants; they reduce erosion by
danpi ng wave action and stabilizing shorelines and | ake bottons;
they renove nutrients that would otherwi se be avail able for al gae
bl oons (Engel 1985).

Provi di ng Resources for Fish and Wldlife

Aquatic plant communities provide inportant fishery and wldlife
resources. Plants (including algae) start the food chain that
supports many levels of wildlife, and at the sanme tine produce
oxygen needed by animals. Plants are used as food, cover and
nesting/ spawning sites by a variety of wildlife and fish.
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Conpared to non-vegetated | ake bottons, plant beds support

| arger, nore diverse invertebrate populations that in turn wll
support larger and nore diverse fish and wildlife popul ations
(Engel 1985). M xed stands of plants support 3-8 tinmes as many

i nvertebrates and fish as nonocul tural stands because diversity
in the plant community creates nore mcrohabitats for the
preferences of nore species (Engel 1990).

Pl ant beds of noderate density support adequate nunbers of smal
fish without restricting the novenent of predatory fish (Engel
1990). Cover within the littoral zone should be about 25-85%to
support a healthy fishery. The plant growth in Lake Mallalieu in
2001 provided 28% cover within the littoral zone, only 18% cover
of subnerged plant growmh. This anount of plant growth is at the
lower Iimts and may be barely adequate for providing cover for
nost fish.

Lake Mall alieu

Lake Mallalieu is a eutrophic |ake with poor water clarity and
quality. Filanentous al gae was abundant, especially in the 0-5
ft. depth zone and periodi c planktonic al gae bl oons occur.
Aquatic Plant Community

The slope of the littoral zone, water depths and sedinments differ
in the east and west portions of the | ake. Mre favorable
conditions for plant growmh in occur in the east portion of Lake
Mal | al i eu and | ess favorable conditions in the west portion.

The quality of the aquatic plant community in Lake Mallalieu is
bel ow average for Wsconsin | akes and is characterized by average
diversity, disturbance tolerant vegetation and | ow density of

pl ant growt h.

MANAGEMENT RECOMVENDATI ONS

l. I mprove the water quality in Lake Mallalieu through efforts
in the lake and in the watershed.

1) Disturbed shoreline increased between 1999 and 2001. Preserve the
natural buffer zones of native vegetation around the | ake to protect
water quality and wildlife habitat.

2) Currently, half of the shoreline on Lake Mallileu is classified as
“di sturbed”; restore shoreline around the |ake to natura
veget at i onO.

3) Protect wetlands around the | ake to preserve habitat and maintain
the wetland functions that help naintain water |evels and water
clarity in Lake Mallalieu.

4) Cooperate with educational prograns in the community regarding
nutrient and pestici de nanagemnent.

5) Cooperate with efforts to reduce erosion and run-off in the
wat er shed.

1. Encourage the col onization of energent vegetation.

1) The anpbunt of energent vegetation in Lake Mallalieu is very |ow.

2) The lack of emergent vegetation may linmit fish popul ations that
depend on energent plants for spawning sites.

3) WIdlife use energent vegetation as cover and nesting.

4) Emergent vegetation protects the shorelines fromerosion rmuch better
than rip-rap. The occurrence of rip-rap has increased since 1999.

5) Energent species should be planted and any energents currently
col oni zing the | ake shoul d be protected.

I1l. Protect native subnergent vegetation in the | ake.
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1) Concentrate on educational efforts to the | ake residents that stress the
i nportance of the aquatic plant community to Lake Mallalieu. A survey of
residents conducted in 1999 indicated that nost felt there were too many
aquatic plants, but the residents nmay not realize the inportance of the
aquatic plant comunity to address other concerns expressed in the survey.

a) Water quality was the one aspect that the majority of the
resi dents nost want to see inproved. A healthy aquatic plant
conmunity can help inprove and maintain water quality.

b) The majority of residents stated that fishing was only average.

Pl ant conmunities provide the habitat for the fish community; the
current coloni zation of vegetation is barely adequate in its
coverage for fish habitat.

c) Peace and tranquillity; observing wildlife were the two uses
listed nost often by Lake Mallalieu residents. The pl ant
conmunity provides habitat for the wildlife and adds to the
aesthetic quality of the |ake.

d) The nmpjority of residents want to restrict jet ski use. A |ake
free of weeds is the biggest invitation to jet ski and other high
speed use of a | ake.

2)Wth the inportance of aquatic vegetation in nmind, the

second step is to ensure that the vegetation is actually causing
a nui sance before attenpting renoval and that the control is
careful ly consi dered before conduct ed.

a) The frequent drawdowns and non-sel ective chenical treatnents
conducted in the past “ to destroy weeds” likely stressed
the native plant community.

b) The non-sel ective control of aquatic plants may have nade it
easier for non-native species to col onize the | ake.

C) There are no records that indicate when the non-natives,
curly-leaf pondweed and Eurasian waternilfoil, were

i ntroduced to Lake Mallalieu, but it is likely that it was
during the period of frequent drawdowns and broad-spectrum
chemical treatnents.
3) If aquatic plant control is needed, explore alternate nethods
of aquatic plant control, harvesting or a | ess severe w nter
drawdown in order to |limt chem cal treatnents.

a) Chemical treatnents other than sel ective nethods nerely knock
down plant growth but do not truly kill the plants.

b) Chemical treatnments |eave the plant naterial in the lake to
decompose. This deconposition has two nmajor inpacts. It
rel eases nutrients that feed al gae bl oons and the bacteria use
di ssol ved oxygen needed by fish.

c) Chemical treatnents may result in concerns in the future about
ecol ogi cal side effects of herbicide. This is illustrated by
the previous use of arsenic. At the tinme arsenic was applied,
t hese conpounds were considered safe.

V. Eurasian Waterm | foil Monitoring.

Lake residents should formnonitoring teans that will |ook for
new col onies of Eurasian water mlfoil and renpve them as soon as
possi bl e.

Eurasian waterm | foil disappeared after the 1998-99 w nter
drawdown. By the 2001, there were two col onies that reappeared
and were pulled by the survey staff. Eurasian waterm|foil could
recol oni ze Lake Mallalieu; mlfoil could be reintroduced into the
| ake through boat trailers or could float down from upstream

If the reinfestation of Eurasian ml|foil beconmes w despread
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again, Mallalieu Lake shoul d experinment with | ess severe

drawdowns to control mlfoil.

V. W nter Drawdown

1) If it is decided to conduct another w nter drawdown, conduct a 3-foot
drawdown to determne if there is | ess danmage to the native plant
comuni ty.

2) The benefits of the 6-foot wi nter drawdown was the

a) elimnation of the invasive, Eurasian waternilfoi
b) an 85-94% decrease of the non-native curly-|eaf pondweed
c) an increase in the maxi mum rooting depth

3) The negative inpacts to the native aquatic plant comunity the sunmer
after the drawdown were the dramati c decrease in nunber of species,
speci es diveristy, colonization of aquatic vegetation and col oni zati on of
submergents; a decrease in the quality (AMClndex) of the plant comunity,
a decreased Floristic Quality (indicates increased disturbance).

4) There has been some recovery in the plant comunity two years after the
drawdown. From 1999 to 2001, there was a slight increase in percent of
veget ati on and submergent vegetation; an increase in the total occurrence
and density of plant growth; recovery of white water lily, Nynphaea
odor at a.

Lake Mall alieu s beauty and proximty to an urban area nakes it
an inportant resource that deserves protection. Efforts to

i nprove and protect the water quality and wildlife habitat in the
| ake are worth the effort.
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Executive Sunmary
Lake Mallalieu is a eutrophic |ake with poor water clarity and
quality. Filanentous al gae was abundant, especially at depths
|l ess than 5 feet. Aquatic macrophytes occur at | ow densities in
a di sturbance tolerant conmunity of average diversity and bel ow
average quality.
A wi nter drawdown was conducted on Lake Mallalieu during 1998-99
to repair the dam The water |evel was |left down over the wi nter
to control dense growmh of Eurasian waterm |foil in the east
basin. Due to delays in the repair, Lake Mallalieu remai ned down
6 feet for the entire winter instead of the approved 3-f oot
drawdown. During the sumrer of 1999, immediately after the 6ft
dr awdown:

1) no Eurasian watermilfoil was found,

2) curly-leaf pondweed was decreased 85-94%

3) the nunber of species, species diversity, coverage of aquatic

vegetation and quality of the aquatic plant community were

decr eased,
4) disturbance tol erance was increased.

Bet ween 1999 and 2001, the aquatic plant comunity recovered to

sone extent.
1) The coverage and density of aquatic vegetation increased.
2) Beds of white water lilies partially recovered.

Managenment to inprove the aquatic macrophyte community shoul d

focus on

1) inproving water quality by expanding the buffer of natural shoreline and
protecting wetlands in the watershed,

2) protecting and increasing beds of energent vegetation for habitat,

3) monitoring for any reoccurrence of Eurasian waterm | foil

4) limting control of aquatic subnergent vegetation to occasions when
vegetation is truly at nuisance |evels and prevents use of the | ake,

5) conducting winter drawdowns only if Euraisan waterm |foil returns and
becones invasive

6) conducting winter drawdowns at depths less than 6ft.
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